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EXECUTIVE SUMMARY 

Air Monitoring Specialists, Inc. (AMS) was retained by LifeNet Health (Registration NO. 

61713), to determine the ethylene oxide removal efficiency for two catalytic abators (AB-D 

and AB-E). The removal efficiency tests were performed in a series of three one-hour tests. 

The tests were conducted on January 29 and 30, 2019 at the facility located at 5733 Bayside 

Road, Suites 103-108 in Virginia Beach, Virginia. The results of the removal efficiency tests 

are summarized in the following tables: 

 

TABLE I-1 

SUMMARY OF ABATOR AB-D ETHYLENE OXIDE REMOVAL EFFICIENCY 

TEST #    ETHYLENE OXIDE / PPM REMOVAL EFFICIENCY / %  

1 - INLET     272  

     OUTLET     1.01    99.6   

2 - INLET     1,114 

     OUTLET     2.45    99.8 

3 - INLET     541 

    OUTLET     0.559    99.9  

 

AVERAGE INLET   642.3  

AVERAGE OUTLET    1.34 

AVERAGE REMOVAL EFFICIENCY  99.8   
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TABLE I-2 

SUMMARY OF ABATOR AB-E ETHYLENE OXIDE REMOVAL EFFICIENCY 

TEST #    ETHYLENE OXIDE / PPM REMOVAL EFFICIENCY / %  

1 - INLET     2,199  

     OUTLET     0.496    99.9   

2 - INLET     1,806 

     OUTLET     1.05    99.9 

3 - INLET     2,131 

    OUTLET     0.496    99.9  

 

AVERAGE INLET   2,045.3  

AVERAGE OUTLET    0.68 

AVERAGE REMOVAL EFFICIENCY  99.9  
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1.0  INTRODUCTION 

Removal efficiency testing was conducted at LifeNet Health in Virginia Beach, Virginia 

on January 29 and 30, 2019, to determine the ethylene oxide removal efficiency for two 

catalytic abators (AB-D and AB-E).  

1.1 TEST PARTICIPANTS 

Table 1-1 lists the personnel involved in the test program. 

 

TABLE 1-1 

TEST PARTICIPANTS 

LifeNet Health Jeremy Hirschbeck – Senior Process Engineer  

Virginia Department of Environmental Quality Matthew Slemp – Air Compliance Inspector 

Air Monitoring Specialists, Inc.  Phillip Gerber  

 

1.2        OUTLINE OF TEST PROGRAM 

Table 1-2 is a test log that presents the sampling locations, primary test methods used, 

test dates, run numbers and run times for the test program.   

 

TABLE 1-2 

TEST LOG 

Sampling Test Run Test Run Test Run 

Location Methods Date Numbers and Times 

Abator AB-D Inlet 

EPA Method 18 

EPA Method 18 

EPA Method 18 

January 29, 2019 

January 30, 2019 

January 30, 2019 

1   14:03 – 15:03  

       2   09:41 – 10:41 

       3   12:36 – 13:36 

Abator AB-D Outlet 

EPA Method 18 

EPA Method 18 

EPA Method 18 

January 29, 2019 

January 30, 2019 

January 30, 2019 

1   14:03 – 15:03  

       2   09:41 – 10:41 

       3   12:36 – 13:36 
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TABLE 1-2 (CONT.) 

TEST LOG 

Sampling Test Run Test Run Test Run 

Location Methods Date Numbers and Times 

Abator AB-E Inlet 

EPA Method 18 

EPA Method 18 

EPA Method 18 

January 29, 2019 

January 30, 2019 

January 30, 2019 

1   14:44 – 15:44  

       2   09:34 – 10:34 

       3   12:18 – 13:18 

Abator AB-E Outlet 

EPA Method 18 

EPA Method 18 

EPA Method 18 

January 29, 2019 

January 30, 2019 

January 30, 2019 

1   14:44 – 15:44  

       2   09:34 – 10:34 

       3   12:18 – 13:18 

 

 

2.0 PROCESS DESCRIPTION AND OPERATION 

 

3M 8XL Steri-Vac EO sterilizers #7 (S/N 350635) and #9 (S/N 350651) and Abators D 

(S/N 170116) and E (S/N 170133) were used during this efficiency testing. EO sterilizer 

#7 is connected to Abator D and EO sterilizer #9 is connected to Abator E.  The 

sterilizers were preset to allow only one sterilizer to exhaust at a time. Three cycles were 

run and one 170 gram EO cartridge was used for each cycle. During the testing, it was 

verified that the Abator Ready “Green” light was ON before the start of each cycle. 

 

The following cycle operating parameters were used: 

 Cycle Description:  Custom stored in program 2 

 Preheat:  0 minutes 

 Vacuum:  160 mBar 

 Relative Humidity 60% 

 Exposure 3 minutes 

 Aeration 0 minutes, no locked aeration 

 

Sampling was started after completion of the Gas Expose Phase.  Gas removal to the 

Abator was indicated on the sterilizer front panel by a drop in chamber pressure.  When 

this occurred, the LNH engineer communicated to the sampler to start collecting the 

sample from the Abator. 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 SAMPLING POINTS 

Quarter inch tube fittings are located on the catalytic abators inlet and outlet piping.  

3.2  ETHYLENE OXIDE  

Ethylene oxide concentrations were determined using U.S. EPA Reference Method 18, 

“Measurement of Gaseous Organic Compound Emissions by Gas Chromatography.”  

Three one-hour test runs for ethylene oxide removal efficiency were conducted on the 

inlet and outlet ducts of the three abators utilizing EPA Method 18.  

Sample Collection.  Samples were withdrawn from the sources at a constant rate using an 

EPA Method 18 sampling train.  The sampling rate was approximately 0.12 liters per 

minute. The sampling train consists of a Teflon probe line, rotameter, an air tight 

container containing a ten-liter Tedlar bag, sample/purge valve, rotameter and a metering 

console with pump and vacuum gauge.  

Sample Recovery.  The Tedlar bag was removed from the air tight container. The bag was 

examined for condensation in the bag. No condensation was observed in the sample bags. 

The bag was then labeled and the information recorded on the chain of custody form, the 

bag was then stored in an opaque container until delivery to the laboratory. 

Sample Analysis.  Enthalpy Analytical, Inc. performed the EPA Method 18 analytical 

procedures. All sample bags were received by the lab in good condition, no condensation 

observed in the sample bags. Analysis could not be performed if condensation was 

observed in the sample bags. 

 

4.0  QUALITY ASSURANCE/QUALITY CONTROL 

4.1 GENERAL 

Air Monitoring Specialists, Inc. (AMS) is committed to the continued implementation of 

a Quality Assurance Program to assure the quality of sampling and analytical procedures 

of environmental measurement data. The Quality Assurance measures taken during this 

test project equal or exceed the minimum QA/QC recommendations as set forth by the 

U.S. Environmental Protection Agency (EPA) for a particular method. The following 

sections outline the QA program implemented by AMS to justify the validity of test  
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procedures. As applicable, the QA system for the various test programs addresses the 

following areas: 

 Preventive Maintenance 

 Internal/External System Checks  

 Data Reduction & validation 

 QA/QC Summary 

 

4.2 PREVENTIVE MAINTENANCE 

An effective preventive maintenance program decreases downtime and thus increases 

data completeness and quality. Pretest and posttest equipment calibrations are conducted 

in a manner and at a frequency, which meets or exceeds U.S. EPA specifications. Each 

item transported to the field is inspected to detect equipment problems that originate 

during periods of storage. All equipment returning from the field is cleaned, repaired, 

reconditioned, and recalibrated as necessary. Routine maintenance on equipment 

(sampling probes, heated sample lines, flow meters, and valves) is carried out periodically 

for leaks, corrosion, dents, or any other damage. 

 

4.3     INTERNAL/EXTERNAL SYSTEM AUDIT CHECKS 

System and performance audits are routine elements of all AMS QA/QC programs.  

Internal Systems Audit: The following sampling equipment checks were conducted prior 

to sample collection. All sampling equipment was thoroughly checked to ensure clean 

and operable components. 

 All sampling equipment was thoroughly checked to ensure clean and operable 

components. 

 Equipment was inspected for possible damage from shipment. 

External Systems Audits: AMS is subject to a system audit each time a test is conducted 

for any Air Pollution Control agency. This procedure entails an observer on-site to do 

qualitative evaluation of performance to demonstrate compliance with the applicable 

regulations.  
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4.4 DATA REDUCTION AND VALIDATION 

The test team leader is responsible for reviewing and validating data as they are acquired. 

Each team leader has extensive knowledge of sampling methodology and the 

characteristics of the process being measured and is capable of evaluating the accuracy, 

representativeness, and completeness of raw data on-site. Action to replace inadequate 

data can be taken immediately. 

Data obtained during calibrations and test runs are recorded on standardized forms that 

are checked twice for completeness and accuracy by the QA Director or his designated 

representative. Data reduction and consistency are achieved by using the standardized 

forms and using AMS’s in-house computer facilities.  

4.5     QA/QC SUMMARY 

EPA Method 18: A recovery study was performed on a bag sample from each test 

location; the percent recovery met the requirements of section 8.4.2 except for abator AB-

D inlet. The results can be found in the laboratory report in Appendix B. 
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Appendix A 

             

 

Field Data
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 Appendix B 
 

  

 CD With Laboratory Report 
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Appendix C 
 

  

 

 Process Data 
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